In this note, we give a counter example to show that, in generally, the criterion for regularity of linear singular system that be exposed in [1], i.e. Theorem 3.3 page 62, is not true.
Introduction
Given the linear time invariant (LTI) singular system: Eẋ (t) = Ax (t) + Bu (t) , x(0) = x 0
(1) where x(t) ∈ R n , u(t) ∈ R m denote state and control vector, respectively, E, A ∈ R n×n with rank(E) < n, B ∈ R n×m , and t ∈ R + . The system (1) is called regular if there exist λ ∈ C such that det(λE − A) = 0 [1] . It is called nonregular otherwise. The regularity is an important property of the system (1) due to it is a warranty for the existence and uniqueness of the solution for the system (1). Some criteria for the existence are available in the literatures, see [1] and [2] for comprehensive information.
Duan in [1] has been established a criterion for this regularity, but, in generally, such theorem is not true. In this note, we give a counter example to fail this theorem.
A Counter Example
Duan in [1] has been established the following theorem for check the regularity of LTI singular system.
n×n with rank(E) = n 0 < n, and P, Q ∈ R n×n be two nonsingular matrices satisfying
where E 0 ∈ R n 0 ×n 0 is some nonsingular matrix. Further, let
Then the matrix pair (E, A) is regular if and only if
holds for arbitrary γ / ∈ σ (E 0 , A 11 ).
In fact, in generally, this theorem does not hold. In this paper, we give a counter example. 
It is obvious that the matrix pair (E, A) is regular. Let be
then we find
, A 11 = 5 −8 4 17 , A 12 = 6 −4 −3 7 ,
It is easy to compute that det (λE 0 − A 11 ) = 10γ 2 − 9γ + 117.
This gives the spectrum of the matrix pair (E 0 , A 11 ) be σ (E 0 , A 11 ) = {0.45 − 3. 390 8i, 0.45 + 3. 390 8i} .
If we choose γ is a root of the numerator polynomial of (2), then we find det A 22 + A 21 (γE 0 − A 11 ) −1 A 12 = 0, though γ / ∈ σ (E 0 , A 11 ) . This is a contradiction, so the theorem is not true.
